The Harvey ras 1 gene is activated in papillomavirus-associated carcinomas of the upper alimentary canal in cattle.
The possible activation of ras sequences in papillomavirus-associated carcinomas of the upper alimentary canal of cattle was investigated by restriction enzyme and hybridization analysis, and by DNA-mediated transformation of NIH3T3 cells. In three cancers, a squamous cell carcinoma of the palate, a squamous cell carcinoma of the rumen, and a transitional cell carcinoma of the urinary bladder, repetitive DNA sequences present in the Ha-ras 1 locus showed anomalous restriction patterns, indicating rearrangements and, in the case of the palate cancer, amplification. Genomic DNA from several cancers was capable of inducing focus formation in the NIH3T3 transformation test. DNA from primary, secondary and tertiary transformants was analysed by hybridization to bovine ras probes and by nucleotide sequencing of polymerase chain reaction products. Bovine Ha-ras 1 sequences were found in all transformants, but no nucleotide differences were detected in exon 1 or exon 2 between normal, cancer and transformed cells. It is concluded that the Ha-ras 1 gene is activated in alimentary canal carcinomas, although the activating mutation has not yet been mapped. The possible relationship between papillomavirus infection and activation of the ras gene is considered.